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Diagnosis of Mitral Valve Perforation by Real-Time Two-Dimensional
Doppler Flow Imaging Technique
KUNIO MIYATAKE, MD,* KATSUHIRO YAMAMOTO , MD,* YUNG-DAE PARK, MD,*
SHIRO IZUMI, MD,t MASAKAZU YAMAGISHI, MD,* HIROSHI SAKAKIBARA, MD,*
YASUHARU NIMURA , MD, MSct
Osaka, Japan
It has been difficult to diagnose mitral regurgitation due
to valve perforation using either noninvasive or invasive
methods, differentiating it from that resulting from in-
complete coaptation of the mitral valve. This report de-
scribes three patients with infectiveendocarditis and mi-
tral valve perforation, which was definitively diagnosed
by the real-time two-dimensional Doppler flow imaging
technique .
In these three patients , Bvmode echocardiography
demonstrated an echo interruption on the anterior mi-
tral leaflet. However, it was not certain whether this
Mitral valve perforation is one cause of mitral regurgitation ,
most commonly as a result of infective endocarditis (1-5).
However, it has been difficult to diagnose in situ . The newly
developed real-time two-dimensional Doppler flow imaging
technique (6-10), that is, so-called color flow mapping,
enables one to obtain an intracardiac blood flow image char-
acterized by a specific anatomic point on the B-mode echo-
cardiogram, and it may be helpful in obtaining new infor-
mation for diagnosing mitral valve perforation. This report
presents three cases of mitral valve perforation definitivel y
diagnosed by real-time two-dimensional Doppler flow im-
aging .
Case Reports
Case 1 (Fig. 1 to 3). This 54 year old man had felt
general fatigue and had a continuing low grade fever for 3
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interruption was simply an echo dropout or indicated
an interruption of the valve tissue. Doppler flow imaging
then demonstrated unusual flow in the vicinity of the
echo interruption, which appeared to flow from the left
ventricular cavity into the left atrial cavity across the
midportion of the anterior mitral valve leaflet during
systole and in the opposite direction during diastole. This
was interpreted as mitral valve perforation. In general,
Doppler flow imaging may play a complementary role
with Bsmode echocardiography in cardiac diagnosis.
(J Am Coli Cardiol 1986;8:1235-9)
month s; he was treated with antibiotics for the diagnosis of
infect ive endocarditis. On admission to this center, he ex-
hibited a grade 3/6 pansystoli c blowing murmur at the apical
region. Echocardiography demonstrated an interruption of
about 6 mm on the echo of the anterior mitral leaflet. It was
uncertain whether this was simply an echo dropout or in-
dicated an interruption of the valve tissue. A thin echo
appeared to be laid over the interruption. It was noted on
the left atrial side in systole and on the left ventricular side
in diastole (Fig. 2). A small aneury sm of the valve was
considered . A tissue fragment or vegetation was also pre-
sumed, coming and going through a communication be-
tween the ventricular and atrial cavities. However, it was
impossible to determine clearly whether this finding indi-
cated aneurysm or perforation of the mitral valve . There
was no specific finding on the aortic valve echogram.
Real-time two-dimensional Doppler flow imaging with
an Aloka XA-54 system demonstrated mitral regurgitant
flow from the mitral orifice into the left atrial cavity in
systole (Fig. 1). In addition to this regurgitant flow, unusual
high velocity flows were imaged in the left atrial and left
ventricular cavities, being localized to the vicinity of the
echo interruption. The unusual flows on both sides of the
echo interruption were assumed to indicate a flow from the
left ventricular cavity into the left atrial cavity across the
mitral valve at the site of the interruption. In diastole, a
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Figure 1. Case I. Real-time two-dimensional Doppler flow im-
ages. Left panel, Parasternal long-ax is view. Flow away from the
transducer is indicated by the blue signal, and the flow toward the
transducer is in red. Bluish mitral regurgitant flow signals are
distributed from the mitral orifice into the left atrial (LA) cavity
as depicted by the shaded area shown in the lower left schematic
drawing . Middle panel, Parasternal long-axis view, slightly me-
dial from the view in the left panel. Unusual bluish Doppler
signals are recorded on both sides of the echo interruption of the
anterior mitral valve leaflet. The unusual Doppler signals in the
left atrium (LA) are distributed in a jet-like fashion from the in-
terruption . This suggests that the flow was from the left ventricular
(LV) outflow tract into the left atrial cavity through the mitral
valve perforation in systole. It was difficult to image a full view
of the regurgitant jet through mitral valve orifice and the leakage
through the perforation simultaneously because the directions of
both flows were not on the same plane . Right panel, Apical long-
axis view . Two belt-like red areas are noted, one from the mitral
orifice, and the other through the echo interruption on the mid-
portion of the anterior mitral valve leaflet. They indicate two in-
flows through the mitral orifice and the perforated portion of the
anterior mitral leaflet. The blue area between both red areas in
the left ventricular (LV) outflow tract indicates an eddy current
from the apical region . The blue area in the atrial (LA) cavity
may be caused by the anterior leaflet being pressed by the eddy
current in the latter half of the atrial contraction phase. Ao
aorta.
different flow was also noted to pour from the site of the
echo interruption into the left ventricular cavity (Fig. I).
Thus, the interruption was interpreted to indicate an inter-
ruption of the valve tissue, that is, mitral valve perforation .
Thepatientunderwent mitral valvereplacement 1 month
after the Doppler echocardiographic examination. At sur-
gery, a round fenestration, 6 mm in diameter with vege-
tations but no aneurysm, was noted on the mid-portion of
the anterior mitral valve leaflet (Fig. 3).
Case 2. This 27 year old man had been suffering from
fever , cough and shortness of breath for 2 weeks before his
Figure 3. Case I. Surgical specimen of the anterior mitral valve
leaflet viewed from the atrial surface. The perforation of the mitral
valve is seen at the midportion of the leaflet, as shown by the
metal pin.
admission to this center. Auscultation revealed a grade 3/6
pansystolic blowing murmur at the apex , interpreted to in-
dicate mitral regurgitation. There was also a diastolic de-
crescendo murmur at the left sternal border in the third and
fourth intercostal spaces, indicating aortic regurgitation.
Echocardiography demonstrated a small aneurysm-like echo,
9 mm in diameter, on the mid-portion of the anterior mitral
leaflet, in addition to two vegetation echoes on the right
coronary and noncoronary aortic cusps.
Real-time two-dimensional Doppler flow imaging dem-
onstrated unusual flow signals distributed from the site of
Figure 2. Case I . Two-dimensional echocar-
diogram. Left panel, Parasternal long-axis
view. An echo interruption (arrow) is noted
at the midportion of the anterior mitral valve
leaflet in systole . Right panel, In diastole , the
bridge-like echo of the anterior mitral leaflet
protrudes into the left ventricular (LV) outflow
tract (arrow). AO = aorta; LA = left atrium .
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the aneurysm-like echo on the anterior mitral valve leaflet
into the left atrial cavity in systole, in addition to regurgitant
flow signals from the mitral orifice. From their location and
orientation, these unusual flow signals appeared to show
flow from the left ventricular cavity into the left atrial cavity
across the anterior mitral leaflet at the site of the aneurysm-
like echo (that is, the mitral valve perforation at this site).
In the left ventricular outflow tract, no flow from the left
atrial cavity into the left ventricle through the site of the
aneurysm-like echo was detected in diastole, while aortic
regurgitant flow was imaged.
At surgery, a mitral valve aneurysm, approximately 10
mm in diameter with a perforation of 4 mm, was revealed
at the mid-portion of the anterior mitral leaflet. It was also
demonstrated that the right and noncoronary cusps of the
aortic valve were deformed, partly destroyed and perforated,
and exhibited vegetations. Thus, it was speculated that the
regurgitant jet from the infected aortic valve had hit the
anterior mitral leaflet, resulting in an aneurysm and sub-
sequent perforation.
Case 3. This 52 year old man was referred to this center
with the diagnosis of infective endocarditis with mitral re-
gurgitation in the chronic stage. Echocardiography dem-
onstrated an echo interruption of about 10 mm on the an-
terior mitral valve leaflet. A thin echo appeared and
disappeared in the real-time cine mode, coming and going
through the interruption between the ventricular and atrial
cavities. The echogram of the aortic valve showed no spe-
cific finding. These echographic findings were very similar
to those of Case I.
Regurgitant flow from the mitral orifice was demon-
strated by Dopplerflow imaging (Fig. 4). Leakage through
the echo interruption was also detected in systole by slightly
tilting the scanning plane. Two belt-like inflow fluxes were
also noted in diastole (as in Case I).
At surgery, a perforation, 10 mm in diameter, was noted
on the midportion of the anterior mitral leaflet, being ac-
companied by tissue fragmentations. Infectious processes
were confirmed on the edge of perforation by pathologic
examination.
Figure 4. Case 3. Two-dimensional echocardiogram and Doppler
flow images. Left panel, Parasternal long-axis view. An echo
interruption is noted at the midportion of the anterior mitral valve
leaflet. Middle and right panels, Dopplerflowimaging (middle)
and its diagrammatic representation (right). An unusual belt-like
Doppler signal is recorded in the left ventricular (LV) and left
atrial (LA) cavities through the echo interruption at the anterior
mitral leaflet (shaded area and larger arrow in the diagram). It
was interpreted to be the transleaflet leakage. Another unusual
signal is seen from the mitral orifice into the left atrial cavity
(shaded area and smaller arrow in the diagram), showing trans-
valvular regurgitation.
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Discussion
Although echocardiography visualizes anatomic lesions
of the heart, the findings are not sufficiently specific to
diagnose mitral valve perforation . In our three cases, it
showed an echo interruption on the anterior mitral valve
leaflet. However, such an echo dropout may be noted even
in cases without tissue interruption . The conventional pulsed
Doppler technique has been useful in confirming unusual
flow through a tissue interruption. However, this technique
is difficult to operate, and it may be difficult to distinguish
one flow from other nearby flows in the cardiac chamber.
The newly developed real-time two-dimensional Doppler
flow imaging (color imaging) technique not only shows the
presence of an unusual flow, but also demonstrates the lo-
cation and orientation of the flow in reference to anatomic
landmarks. In our cases, it revealed the close relation be-
tween the unusual flow and the echographic abnormality on
the midportion of the anterior mitral valve leaflet, leading
to the diagnosis of mitral valve perforation . The flow through
the perforation was clearly differentiated from the regur-
gitant flow through the mitral orifice and the aortic regur-
gitant flow (10).
In conclusion, mitral valve perforation can be noninva-
sively diagnosed by real-time two-dimensional Doppler flow
imaging, indicating the high capability of this new technique
in diagnosing heart disease. In general , even in a case in
which the B-mode echocardiogram does not provide defin-
itive information on the problems concerned, the Doppler
flow image may produce it when specific landmarks are
characterized by the former . Thus, Doppler flow imaging
plays a complementary role with B-mode echocardiography
in cardiac diagnosis.
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